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Controlled DOF 
31 OA with deadband 330 
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Attachment features of the 
pseudo-kinematic bipod 
connecting element 600 
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Optical Surface 
(Polished fiice with 
fiber ends) 
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Pseudo-kinematic 
attachment at mirror 
wafer 
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Redundant 
attachments at 
base assembly 
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Conceptual Design of three dimensional 
structure (Optical bench, instrument, 
etc..) 

1. Optical layout and tolerancing 

2. Structural support concept and 
mechanical tolerancing 

Reduction of design to an assembly of 
planar objects supporting the optical 
payload(s) 

Assign OOF constraints for each of the 
planar objects to obtain desired degree 
of kinematicity and positional control' 
1. Recast mechanical tolerances Into 
positioning precision requirements for all 
planar objects 

Z Assess need for preloaders 

3. Assess need for flexurlzed pseudo- 
Icinematic joints 

Detail design of each planar object • 
including tabs* slots, preloaders, lines-of* 
contact, as well as support of any other 

optical sub-components 

Translation of designs for planar objects 
into masl<s for photolithography 



FIGURE 31 
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WafBT Cleaning 

1, RCA 1 or Pirahna 

2. HF or BOE Dip 



Partial etch needed to thin 
down depth of flexure 
elements? 




PatteminQ of Wafer - for through etch 

1. Apply photoresist 

2. Align mask to wafer 

3. Expose photoresist 

4. Develop photoresist 

5. Hardt)ake photoresist 



Etch Wafer Using STS or other DRIE 
process capable of forming deep, straight 
sidewalls. )Thls etch will be through the 
wafer and is designed to form ail tabs, slots, 
preloaders, and flexures to be used for 
l(inematic support and prscision position 
constraint) 



I 



Clean Wafer 

1. Strip off photoresist with a solvent clean 

2. Plasma ash (if necessary) 



Patterning of Wafer - for part-way through etch 

1. Apply photoresist 

2. Align masic to wafer 

3. Expose photoresist 

4. Develop photoresist 

5. IHardbake photoresist 



I 



Etch Wafer Using STS or other DRIE 
process capable of fomiing deep, straight 
sidewalls. (This etch will proceed to some 
prs-detemnined depth not entirely through 
the wafer, for thinning down the depth of 
pseudo-kinematic flexure structures.) 



aean Wafer 

1. Strip off photoresist with a solvent clean 

2. Plasma ash Of necessary) 



Shadowmask Metallization 
Deposit metal via sputtering onto tabs and 
slots (to incraase robustness and reduce 
debris formation - may not be needed in all 
cases) 



Note: All steps necessary for formation of any 
payload device (optical or MEMs) 
components omitted for clarity. Steps shown 
may, in addition, be used as device-fomning 
steps 
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Set-up for Assembly 

1. Assemble any separate optical components to 
the Narious planar parts 

2. Choose a part as the l)ase* to assemble other 
planar parts to 

3. Create jigs and llxturee as needed to aid 
assembly (should not be necessary • these 
stmctures should be "selfjigging*^ 



Assemble first planar part to Base 

1. Engage mating features (tab/slot, edge^surface, 

surface/surfiace ...) 

2. Temporarily support part In any DOF not yet 
adequately constrained 

3. Insert any preloader pins desired at this stage 



Note: A bottom-to-top topology is assumed 
here (as in Rgurs 1: a base, 3 connecting 
elements (bipods), and a payload). If the 
topology is more complex (such as a ring), 
a more complex assembly procedure is 
rsquirad, possibly also requiring 
Jigs/flxturas. 



Repeat for all subsequent planar parts 

1 . Engage mating features to base and other parts 
in order necessary for overall engagement 

2. Temporary support If necessary 

3. Insert any preloader pins desired at this stage 



Rnai Assembly 

1. Insert remainder of praioader pins 

2. Apply external preloads if necessary (>4a 
weights, pneumatics» etc) 

3. Apply adhesive to Joints if deemed necessary 

4. Cure glue 
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